
-· ~ 
'< 

tJj 0 

82 
(D 

~ 

--h 

c )> 
::J 

'-......... 
(t) u --

~ ~ 
~ tJj 

CD 

v~ 

~~ 
~ 

:::J 

N 

~ 

~~ 
0 ~ 

0 

I" ~ 
~ (D ~ 
0\ (D 

o. 
:::J 

~ c 
-o 
c.. 
Q) 
~ 

CD 



Outline 

Overview of Corrective Action Plan Development 

Phase 1 Recap 

·Phase 2 

Selection of Final Alternative 

Blending vs. Flow Equalization 

(ml 
Allentown 
City Without hm.ts. 
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COA Corrective Action Plan Development f:l 
Allentown 
Oty without I mil< 

• Phase 1 -current flows 

-Ten alternatives evaluated 

- Results presented in Phase 1 Report- 1/13 

• Phase 2- future flows 

-Two rounds of alternatives evaluations 

-Closely coordinated with the WLSP 

- Identify best "combined" solution 

,A~ c~':.;'N,.~ 
YWI'V~ ~ 



COA Phase I Corrective Action Plan Recap (.l 
I 

i • Fully calibrated model to 2008 flqw data 
I 

I • Modified-calibrated version to account for 

high groundwater I 3.: 

• 10 Year Storm LOC 

• COA Alternative 10 
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COA Phase 1 Alternative 10 Improvements 
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COA Phase 2 Corrective Action Plan 

1• Future 2040 flows 

- From 537 Plan Update 

• 10 Year Storm LOC 

• Close coordination with WLSP 

- WLSP alternatives have varying impact on peak flow to 

the KIWWTP 

• Developed through two rounds of evaluations 

A 
Allentown 
Oty w;tl>Ovt llmlb 



COA Round 1 Alternatives Evaluation 

• Bracketing approach used for Round 1 alternatives 

evaluation 

- Based on the three WLSP alternatives that generate the 

maximum to minimum range of flows to the KIWWTP 

• WLSP Alternatives selected for bracketing 

- "Alternative 2"- convey all flows to City 

- "Alternative 6"- RDII removal and storage 

- "Alternative 128"- direct discharge 

• Non-blending and blending alternatives 

wiWG~~~~ 

A 
Allentown 
CJty without hmltJ 



Alternatives 2, 6, 12 B Infrastructure Improvements Schematic 
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Round 2 Modeling and Alternatives Evaluations f':l 
• 2040 future flows consistent with Round 1 

• Three flow conditions from WLSP: 

- "Alternative 1"- Convey all flows to City 

-"Alternative 7"- In-Line Storage 

-"Alternative 10"- RDII Removal 

• Modelling use to identify and size required 

improvements for each alternative 

I viiW A~;.p.;;:: 
I ~ 

Allentown 
- - C.ty wothout I m.t< 



Round 2- Alternative Selection 

• Preliminary costs developed for each 

alternative 

• Alternative 10 selected by the WLSP 

-The RDII Removal alternative 

wrwe~~!;P2 

A 
Allentown 
City Without lom•ts 



Peak Flow Comparison- Modified-Calibrate 
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Alternatives 10 Infrastructure Improvements Schematic 
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Improvements Necessary under Alternative 10 

Alternative 10 Improvements 

Trout Creek Parallel Sewer 

Calibrated 

7,000 LF 24-in 
Modified 1,~-

7,000 LF 24-in ~;· ~ 
Jordan Creek Parallel Sewer 1,500 LF 30-in 1,500 LF 30-in 

W. Tioga St. Sewer Upsize 

Park PS Q (MGD) 

MPH Q(MGD) 

Wet Weather PS Q (MGD) 

EQ Basin (MG) 

1,500 LF 10-in 1,500 LF 10-in 

41.5 51.6 

87.4 92.5 

20 

wiW ~ lrl¢'t~ ftJJ11ot~ 
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Improvements to City Owned Facilities tl 
OESCRJPT10N OF ITEM OR 

UNITS and 
APPRO X. 

ALTERNATIVE COMPONENT 
QUANTITY 

Trout Creek Parallel Sewer 
6,900 LF 

W . Tioga Street Sewer 1.500 LF 

MPH Auxiliary Mo<tlflcatlons and Wet 
LS 

Weather Pumping Station 

Flow Equalization Basin 
LS 

Common Fadlitles 
LS 

(201 0 COM Study) 

Jordan Creek Parallel Sewer 1.450 LF 

Emmaus Trunk Parallel Sewer 
9,400 LF 

Emmaus Trunk Parallel Se\ver 1.500 LF 

CAUBRATED MODEL 

APPRO X. 
UNIT PRICE1 

SIZE 

24-ln sn5 s 

1()-in S235 S 

Subtotal City of Allentown Costs S 
(Calibrated Model) 

15MGO 

8.1 MG 

1 

30-tn 

~36-ln 

42-ln 

$25,575,000 s 

$30,132.000 s 

$11.470,000 s 

S1.240 S 

Subtotal Shared Costs S 
(Calibrated Model) 

$1.085 s 

$1,535 s 
Subtotal W LSP Costs S 

(Calibrated Model) 

~ ( KLE~NFELDER ~ Mghf~lt}ght~ 

Allentown 
Crty without l·m•t• 

MODIFIED · CAUBRATED MODEL 

TOTAL PRICE 

5,348,000 

353.000 

5,701.000 

APPROX. 
UNIT PRJCE1 

SIZE 

24-ln sns s 

10-in $235 $ 

Subtotal City of Allentown Costs $ 
(Modified-Calibrated Modet) 

25.575,000 I 20 MGD $26,350.000 s 

30, 132,000 I 17.5 MG $62.387.500 s 

11 .470.000 1 1 $1 1,470,000 $ 

1.798,000 I 30-in $1 ,240 s 

68.975.000 
Subtotal Shared Costs S 

(Mod•tied-Calibfated Modef) 

10.199,000 I 30-~n $1 ,085 $ 

2.301.750 I 42-ln 

12,500,750 

$1 ,535 $ 

Subtotal WLSP Costs S 
(Modified-Calibrated Model) 

TOT A.L PRICE 

5.348.000 

353,000 

5.701 .000 

26.350.000 

62.387.500 

11 ,470.000 

1,798.000 

1 02.005.500 

10.199.000 

2.301.750 

12.500,750 



Selected Approach 

• Implement improvements in two phases 

• Phase 1- improvements to convey 120 mgd to 

the KIWWTP 

- Flow equalization or blending at the KIWWTP 

• Phase 2- implement remaining Alternative 10 

improvements 

- Refined in size and scope based on the effectiveness 

of Phase 1 improvements as well as RDII reduction 

and other improvements implemented by the 

signatories and WLSP 

I wiW G!Cf~;p,!;t! 

r\\ 
111 ll 

Allentown 
Oty withol.rt hmlt.s 



Phase !Improvements 
Allentown 
vty without hmlt~ 

• Phase llmprovements to City-owned facilities 
- 4 million gallon flow equalization tank at KIWWTP or blending 

- Influent screening system at KIWWTP 

- Trout Creek parallel Sewer 

- W. Tioga Street sewer- partial upsize 

- Replace impellers of the KIWWTP's main influent pumps 

- Planning-level cost: approximately $31M 

• Other key Phase 1 improvements 

- Extend Park Pump Station force main to the KIWWTP 

- Rehabilitate and restore capacity of Park Pump Station to 
approximately 24 mgd 

~ Gttt~!;PE! 



Phase 2 Improvements 
Allentown 
0ty wlthoU1 I m1U 

• Phase 2 Improvements to City-owned facilities 

- Significant additional flow equalization at KIWWTP or blending 

- Significant expansion of influent pumping capacity at KIWWTP 

- Expansion of Influent screening system at KIWWP 

- Jordan Creek parallel Sewer 

- Planning-level cost: approximately $80M (modified calibration) 
I 

• Other key Phase 2 improvements 

- Significant expansion of PPS pumping and force main capacity 

- Emmaus trunk parallel sewer 

Wfijj) e~E!.!;P~ 



Blending vs Flow Equalization 

• Blending Objective 

- Reduce cost by eliminating or reducing size of 

KIWWTP flow equalization basin 

tAl 
Allentown 
Cl!y wlthou1 l•m•h 

-Comply with NPDES Instant. Maximum Permit Limits 

• TSS - 60 mg/L 

• CBOD- 40 mg/L 

• NH3-N- 30 mg/L (winter) 

• NH3-N- 10 mg/L (summer) 

• Fecal Coliform - 1,000/100 ml (summer) 

• Fecal Coliform- 10,000/100 ml (winter) 

wiW Gttt[.f~J;!! 



Blending vs Flow Equalization 

1• Approach 

- Evaluated feasibility in 10 mgd increments 

• 90 mgd through 180 mgd 

- Feasibility criteria 

• Ability to comply with all NPDES effluent limits 

• Available space to construct required improvements 

- Budgetary capital cost estimates developed for 

feasible blending scenarios 

Allentown 
Oty w.thcxrt l•mlb 



Blending vs Flow Equalization 
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Blending vs. Flow Equalization 

wiW Q NFELDER 
~ .,;ght ~ I!Jgltl SoMioM. 

Allentown 

FIGURE 1 
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COA Blending Analysis 
Allentown 
0ty without l•miU. 

• Feasible blending scenarios 

FLOW FINE SCREENS ADDITIONAL ADDITIONAL PST ADDITIONAL NEW EFFLUENT 

MGD AGC W/OCEPT W/CEPT CCT PUMPS 

80 N/A N/A N/A N/A N/A N/A 
90 3-4.5'wx10'H 1 N/A N/A N/A 2x30MGD 

100 3-4.5'wx10'H 1 1-3300 SF N/A N/A 3x30MGD 

110 3-6.0'wx10'H 1 2-3300 SF N/A N/A 4x30 MGD - - --

120 3-6. O'wx 10'H 1 3-3300 SF N/A N/A 5x30MGD 

130 3-6.0'wx10'H 1 4-3300SF N/A N/A 3x30 mgd & 2x40 MGD 
-- - - - -

140 3-6. O'wx 10' H 2 N/A 4-3300 SF 40'Wx32'L 2x30 mgd & 3x40 MG 

150 3-7.5'wx10'H 2 N/A 4-3300 SF 40'Wx64'L lx30 MGD & 4x40 MGD 

160 3-7.5'wx10'H 2 N/A 4-3300 SF 40'Wx96'L 5x40MGD 
- - -- -. ~ - --

170 3-7.5'wx10'H 2 N/A 5-3300 SF 40'Wx128'L 2x40 MGD & 3x45 MGD 

180 3-7.5'wx10'H 2 N/A 5-3300 SF 40'Wx160'L 5x45 MGD 

~ e~~!;PJ!!! 
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Blending vs Flow Equalization 

To 
Outfall 

~n~, ...... -"" 

CCT ,.. • I;" FST 

I --. 
RMTF 111.. 1 1ST 

L ________ _ 

,-L ~-~ 1 
~,~-- - I - ,I AGC - - -PST L 

WWPSL_____ L _ _j L __ , _j 

A llentown 
City w :tl!out 1-mb 

IPS 

- -'~ 

L T .J I I 

s=~~.;~ I ~ ~oa~ I ·I MIPS I ~ .r:-Fi~H AGC - t---1 PST t--1 IPS H PMTF 
Sewer creen L c::ln:J - I I _ I I I I 

G 
______ ] 

-

s 
KIWWTP BLOCK FLOW DIAGRAM -
PEAK FLOW BLENDING< 140 MGD 

¥~iii e~~!;.'?.Z!! 



Blending vs. Flow Equalization ~ 
Allentown 
Oty W!lhoutl·m•IS 

• Blending Capital Cost Estimates 

FLOW FINE SCREENING ADDITIONAL ADDITIONAL PST ADDITIONAL NEW EFFLUENT TOTAL 

MGD AGC w/oCEPT w/CEPT CCT PUMPS CAPITAL COST 

80 N/A N/A N/A N/A N/A N/A N/A -
90 $5,443/)00 $1,360,000 N/A N/A N/A $1,369,000 $8,172,000 

100 $5,443,000 $1,360,000 $2,579,000 N/ A N/A $2,053,000 $11,435,000 

110 $5,715,000 $1,360,000 $4,581,000 N/A N/A $2,738,000 $14,394,000 
120 $5,715,000 $1,360,000 $6,580,000 N/A N/A $3,423,000 $17,078,000 
130 $5,715,000 $1,360,000 $9,005,000 -- N/A N/A $4,251,000 $20,331,000 
140 $5,715,000 $2,720,000 N/A $9,400,000 $781,000 $4,283,000 $22,899,000 
150 $5,987,000 $2,720,000 N/A $9,400,000 $1,273,000 $4,914,000 $24,294,000 

160 $5,987,000 $2,720,000 N/A $9,400,000 $1,700,000 $5,246,000 $25,053,000 
170 $5,987,000 $2,720,000 N/A $11,400,000 $2,191,000 $5,889,000 $28,187,000 
180 $5,987,000 $2,720,000 N/A $11,400,000 $2,653,000 $6,319,000 $29,079,000 

' 
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Blending vs Flow Equalization 
Allentown 

- -- - c;ty w tllou1 lomol~ 

• Example comparison 

- Planning-level Cost of Round 2 Alternative 10 FEB 

• $62 million (modified calibration) 

- Planning-Level Cost of 160 mgd blending facilities 

• $25 million 

- Blending potential cost savings 

• $37 million 

• Achieves compliance with maximum daily effluent limits 

• Provides additional operational benefits 

'A~ ~NFELDER 
I , w .,.~ ~ 6rlgltf ~. Ngltt SoNtlo4tJ. 
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